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• This presentation on IEEE 1547-2018 are 
the author’s views and are not the formal 
position, explanation or position of the 
IEEE or PNNL

• The author acknowledges the contribution 
of the IEEE 1547-2018 Working Group and 
Officers

Disclaimer
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1) DER and BPS Reliability: Big Picture Impacts and 
Opportunities

2) IEEE 1547-2018 Revision and Grid Support 
Functions and ES Considerations

Presentation Outline
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Bulk Power System (BPS) Impacts from 
High DER Penetration

1. “Generators that use inverters to interface to the grid … can 
only supply relatively small amounts of short circuit current. 
Typically, inverter short circuit current is limited to a range 
of 1.1 to 1.4 per unit. As the penetration levels of these 
generators increases and displaces conventional 
synchronous generation, the available short circuit 
current on the system will decrease. This may make it 
more difficult to detect and clear system faults. “

2. “… as DER displaces synchronous generation, there may 
be times when there is insufficient system inertia and 
primary frequency response to arrest frequency 
decline and stabilize the system frequency following a 
contingency.”

(emphasis added)

Source, “Potential Bulk System Reliability Impacts of Distributed Resources”, NERC, August 2011
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Learning from Actual BPS Frequency Event: The 
Blue Cut Fire Event to IRPTF Reliability Guide

1,200 MW of inadvertent PV loss on Aug. 16, 2016 impacted 

Western U.S. system frequency, and recovery.
Source: NERC, IEEE
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ES for Support of BPS Frequency Response, 
Conceptual 

Sources: HNEI, Surles

SCE, Vartanian, MWSF Cazalet
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ES for Support of BPS Frequency Response, 
Actual 

Source: A123 Systems
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1) DER and BPS: Big Picture Impacts and 
Opportunities

2) IEEE 1547-2018 Revision Grid Support Functions 
and ES Considerations

Presentation Outline
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Revising 1547-2003: Striking a New Balance

Distribution 

Grid Safety

Bulk 

System 

Reliability

• IEEE 1547-2018 mandates BOTH:
• Tripping requirements, and

• Ride-through requirements

• Ride-through is not a “setting”, it is a 
minimum capability of the DER

• “shall ride through for at least … seconds”

• I.e., it is the minimum required DER robustness to 
withstand voltage and frequency disturbances

• May or may not be fully utilized, or it may be 
exceeded

• Trip thresholds and clearing times are 
maximum operational settings

• “shall trip at latest by … seconds”

• May differ from default settings and are adjustable 
over a ‘range of allowable settings’

• Specified ranges do not allow DER tripping to 
seriously compromise bulk power system reliability

• Tripping points specified by the distribution utility 
may account for utility-specific practices but may 
also be constrained by the regional reliability 
coordinator
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• Shall NOT actively regulate voltage
• Shall trip on abnormal voltage/frequency

IEEE 1547 Evolution of Grid Support 
Functions

IEEE 1547-
2003

IEEE 1547a-

2014
(Amendment 1)

• May actively regulate voltage
• May ride through abnormal voltage/frequency
• May provide frequency response1 (frequency-droop)

IEEE 1547-
2018

• Shall be capable of actively regulating voltage
• Shall ride through abnormal voltage/frequency
• Shall be capable of frequency response2

• May provide inertial response3

1Frequency response is capability to modulate power output as a function of frequency
2Mandatory capability for Categories II and III under high frequency conditions, Mandatory for Categories II and III 

under low frequency conditions, optional for Category 1
3Inertial response is capability for DER to modulate active power in proportion to the rate of change of 

frequency
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Evolving Standards Support Accessing DER’s 
Value Stack

ES Applications – from CA AB2514  

Source(table): CPUC Staff, AB2514 workshop, 3/25/2013

1547-2003 vs. new  CA 21 & 

1547Revision
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1547-2018 Guidance on Perf. Cat. For ES
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1547-2018:  When can an I.I. leave 
the grid?

When conditions are met that are 
mutually agreed-to by the Area EPS and 
DER operators;

If any of the abnormal voltage or 
frequency trip conditions is met; or

If an unintentional island is detected.
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For these latter two cases, one may 
substitute entry into intentional island 
mode for tripping.

I.I. = Intentional Island
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P1547.9, an Outcome of 1547 Revision

ES Interconnection Standard Gap Identified, and Action Taken

The first P1547.9 Working Group will be held at NERC, in February 2019.

Please contact Charlie Vartanian to be placed on the Interest e-List.



Thanks! 

Questions?

Charlie Vartanian, PE

Charlie.vartanian@pnnl.gov

(626) 818-5230

http://grouper.ieee.org/groups/scc21/1547/1547_index.html

https://standards.ieee.org/findstds/standard/1547-2018.html

mailto:Charlie.vartanian@pnnl.gov

